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^gIl^'^4$:^'t<5-fe;^9-if^c•DV^T. S2#j#-s§- 1 © 3 4 3&~3 7 7&x&r*i 

[«Ntg2] IWg-Sf 1 <Z> 3 5 7e~3 6 2 fiXttiftMB^ 

-sow F^s^iAifct^ 1 sa^^ny;^ u 

o 

1 ~4 tfm-r^fr 1 ^fa«©^MT;i/^j u -fe;i/^-i£ 0 
[000 1 ] 
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[0 0 0 2] 

&mmm#mmmiz&v&ffimmtp(Dvmz, »£#phi o~ i i&v<dt 

[0 0 0 3] 

u s MiZMiTZ Bacillus sp. KSM- 6 3 5fi^0f;^iJt;i/ 
9— £ (#<&B§6 0-2 3 1 5 8 3<k#, ^6 -0 3 0 5 7 8 #ffl 
«4 9 4 5 0 5 3f ^If f ) , BacjJJji! sp. KSM-64 
fi^©T;i/^7 U -fe;i/^--€ (Shikata et al . Agric.Biol .Chem . ,54,91-96,1990 
, Sumitomo et al ., Biosci. Biotechnol .Biochem . ,56,872-877,1992) % 
(Dl&TJbjj Uj£g Bacillus s p. KSM-S 2 3 7 (FERM- 
B P 7 8 7 5) K&y&mZn&Mm&TJljtjV-ZJls^-H (#W?5pl 0-3 1 
3 8 5 9 #&3g) , Bacillus sp. KSM-N2 5 7fi^©7W 
'J^7-€ 1 2-281378-3), Bacillus sp. KS 

M-N 13 1 m&<DT)V%V1ZJ]s^-l£ (#JM¥ 1 2-373859 3) ^tffc! 

&*itv^#, m^^^j;i/3j<^e/^^;i/-fe;bn-x (CMC) £S«£b£*§ 

[0 0 0 4] 

— £v*T, ^©^M/SpH&^fcja-frSiiv^flF^SilL 
Tti, gy^/^yUtt B a c i 1 1 u s ft&D 7;i/;ft V (NK1) tB 

a c i 1 1 u s subtilis fi5feg>tfr#_-te;i;-7-^ (BSC) CD^f;*^* 
>^t^KS:*^iU ^©pH^ffifc^fbSi^Mtf^S^TV^tf, 3*U*> 
*:?Ip H%T;\/j] Utt*»e>4»fSKlS/7 h^-frfe^CD-efe^ (Park et al ., Protei 
n Eng. ,6,921-926,1993) . 
[0 0 0 5] 

^ fciBfitTte:, Trichoderma j^ejesei fi^CDtntftt: FD 
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5 -if (Cel7A).(CiU ^©^'ffi^jft^CDT^ 7^?§:«S|-rS3ilT% 
SFffiS^*l5!UTJ:y*3apHS:±#S-&fe*^^jasS*i*CV>S35i« (Beker et a 
l, Biochem. J. ,356,19-31 ,2001) , i*lt*SBP^S!»*©«5iIp H^ifeffiiS^JC* 

[0 0 0 6] 

o 

[0 0 0 7] 

[M £ *r s «> ©#a] 
*^w#e>tt, aa^j##i ic^"tr;i/*u-fe;i/^-if (Eg 1-2 3 7) 

[0 0 0 8] 

<D^I^4$£*t-£i2;i'^-i?}Cc^'T\ IB#J## 1 © 3 4 3&~3 7 7&X&3 

[0 0 0 9] 
[0 0 10] 
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z:*i£9 0%J^J:©^|^ffi$:^1-§ir;i/^--^$:^M©*f^i:^-5i2;v^--tf ( 
JS*T, /»7^yt^7-fj fcfcV^) £U ^gtffi#J## 1 © 3 4 3 &~ 

[0 0 11] 

m:% iiT;i/#y iz;i/^-i£^&£iB#f##i ic^-rr^ ymsB#i£9 o% 

BrffiSr^-rtxO^Jcy** b<, 9 8%JK±©ffiEH£&^?"%<D#3&K:#*b 
lUffiliGENE T YX-W I NCDy^i/YATy^^^lJ— f ^^D^-f © 
[0 0 12] 

£-fe;i^-i?kfc, ^ny-tfy >^<z>#&£Mvv 3D-id, xplor 

E^PROCHECK^nmiCJ: y-fe>9-^©^«3tS:^Mbfe#^ 
{C, B3#I#-^ 1 fC:£V^4 2#a©n-f i/>^&4 0 4#@<3D7iy 
K*>f >M«4: 7 0 %J£JLt, 0il<ij:8O %JBJLh, «fc y#3» KK9 0 %&_h 
, SfeJCff*U<tt9 5%J£JLt, 4#Kl#*b<t±9 8%&i:©ffilSM$&^U 

{C&tt£ 3 4 3#a«Z)TX/N°5=¥>^e> 3 7 7 $ g © □ >f V y &C*g 

$f£bV\ ft, d<Z>«^®T^yilBB^JC0*BHtttt, I^Lipman-Pe 
a r s o n& ( Science , 2 2 7, 1 4 3 5, 1 9 8 5 ) ^{Clp DTff-JI 

[0 0 13] 

(SDS-PAGE) m&2>^lZ&AMi&mKJ: yflffetlS^*^ 
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8 6, 0 0 0±2, 0 0 0t&§, ^jv^^-i/^^ji/M^n-^^mwtht^ 

ph# 7. 5-9. oomK&z. mmKj&umtf4 0-5 ox:© 

4#&C, 8 6, 0 0 0±2, 000 (SDS-PAGE&3V\&Sephac 

ryl S 2 0 0 # ^ A &C £ £ ^ , Sig£jSpH#8. 6~9. 0, MSi 

M/SM^^5 o°c. ?!j;p^>e/^^;i/-fe;i/n-X(D«^{cU^r-^>$:K^lc^ 

U pH9, 5mMS«;Vi/')A#ftTT'5 0iC, 10»jll^!ofei 

^9 5%g± (3o°c, i ofrmt&mmvm&m&iti o o%ii-rs) 

ft £ gga -5 <k "5> ft K & ;£ £ % <z> * W £ b v n 0 

[0 0 14] 

JSU:J:»K ^H^lcfelt^^T;i/^U-fe;v^-if ilbTli, B3#i## 1 ^c:i*1- 
7;l/#y ±mmm (0012] x^LtcT $mmm±<DmwLZ 

[0 0 13] T*mhfrmm^M-&9t1t^-*Z>%(D. # 

k:si» C0012) x*7*l&t $rnmm±<DmmzmLR^&m co 0 1 3] x* 
7FLt~Bm¥W'&K*m-t2> : b<Dx$>v. m^m^i K^-trs. jmrnrnt 9 0 

%J£*_L, b < & 9 5 %J£*_t, HiCiJf^ b < & 9 8 %&_L<Z)ffililiffi£5Vt %tf> 
[0 0 15] 

Affclft &c rfB3?rj#-^ l -e^ £ *i £ 7 ^ ^IB#! Zm-tZTfrXV-ZJl^- 
ifj -e&^E g 1 - 2 3 7 [/t^/l/* X^tf-KSM-S 2 3 7 (FERM 
BP— 7 8 7 5) fijfc, HakamadaPj, Biosci. Biotechnol. Biochem. , 64, 2281 
-2289, 2000] , X^fcf- 113 9 ffi&&(D7 U iz;i/^ -if ( 

Egl-1 139) (Fukumori £>, J. Gen, Microbiol, 132, 2329-2335) (ffi 

^S9i. 4%), A^-;i/x xxtr- KSM-6 4«fi^©7;i/*')t;i/7 

— if (Eg 1 — 64) (Sumitomo Biosci. Biotechnol. Biochem., 56, 872 
-877, 1992) (*Bim'ffi9 1. 9 %) , A^;i/X XXtT- KSM-N131ft 
E&3fctf>l2/l/^--tf (E g 1 -N 1 3 1 b) (#12 0 0 0-4 7 2 3 7f) (*B 
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Htt9 5. 0%) m-frmfbftZo 

[0 0 16] 

^StS7^;Sailt HH^II##1 03 4 3&~3 7 7&&C&tt£'ft;l;tf> 
ME3U£#5t$e£> 1~3 5i©7 /m^-e&ftfcf < > b<&3 5 0&~ 
3 7 7&PK i'J^b<«3 5 5&~3 6 55fC^^b<»3 5 7 &~ 

3 6 2&tp<DT ;MB&T*2bZ> 0 

#IC, 3 4 3&~3 7 7^cft<D>tt^<Z) 1 ~2 7^& 2~15^iX»3~l 
0j|S, 3 5 5&~3 7 7^tft^>ftS©l~8aa, 3 ~ 6 3^X&:£T<2>T ^ 

vtm 3 5 7&~3 6 2^^©ttS(Z)2aa, 2~5isxttit®75 ; 

[0 0 17] 

8T^3I2#J## 1 ©3 4 3#i~3 7 7fe(Z)T^ y^l^fcfc, J^^D^-^E^U 
>^{C«fc^>5i##^l?^f (Ozawa et al ., Protein Eng. ,14,501-504,2001) JCJ: 
*US, E g 1 - 2 3 7©?S'l4*^P>itSe6«rSltife&etc#i5Eb, SS^tffiK 

[0 0 18] 

rBg^j## i © 3 4 3&~3 7 7ffiicffia-r«ffiiBCDr^ ym^SJ 
7-f075 y^BB3*J&3©£5&;&&T?^J3i2:£w£Jcj: y, T ^ >>M#I 
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g 1 -2 3 7) ©3 5 7&~3 6 2 &&Cffi^ Itr^L^E g 1 - 1 1 
39. Egl-64, E g 1 -N 1 3 1 MCoV^jotit^ TIB^f 1 <D £ & U X 

[0 0 19] 
1 ] 



Egl-237 


Egl-1139 


; Egl-64 


Egl-N131b 


357Gly 


357Gly 


357Gly 


343Gly 


358Lys 


358Lys 


358Lys 


344Lys 


359Ser 


359Ser 


359Ser 


345Ser 


360Asn 


360Asn 


360Asd 


346Asn 


361Ala 


361Ala 


361Ala 


347Ala 


362Thr 


362Thr 


362Thr 


348Thr 



[0 0 2 0] 

©V>-f4i^&#^$tiTV>TVN% Jcvn#\\ T<?-y, ¥Vi/>^ txfi/X 7 
y, T^-y£TJv¥-y$:<gti : b<D-tf&£h^ 0 

[0 0 2 1] 

- n^^-py-iE V ^uz/y-trA,# $.y-v py-r^- y-y*? — y. 
r^n s 7*?ym-*?-*-y-<ivxi4 : yy-rtv >fvn>fi/>-^i/t- 
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y$?*b<, r^-^-^u vy-r^—y, r^—y-K.^f-vy-r^—y 
xizr : 5=-y-TJ\'*c-y-T5-ytfmc&$. 

[0 0 2 2] 
[0 0 2 3] 

fcUSS CMx.ii, V-^-tf>7j& ( J. Mol. Biol. ,3,208-212,1961) ->«j^H?f 
( Biochim.Biophys. Acta , 72, 619-629, 1963) ] U i/H-yb^i'D-- 
> ^Ss^ P C RmZM ^XWLTJVti V -feVl^-if (Mx-iiSOTS^ 1 T*5^£ *i£ 

[0 0 2 4] 

&#Jllft^lM&^£MV^r ZtfT'gZo a k a r a*±tf)S i t e - D 

irected Mutagenesis System Mutan — Sup 

er Express Km k i t S3 HtfT'gZ. l£M##A3 

n A u -fe ;b ^ - -if ^ & ^ * # - izm&tiz £tfT>gz> 0 

[0 0 2 5] 
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x*%n&tofa&&%(D : bmmnmT*2bz> 0 mz.&. b a c i 1 1 u s mmmzm 

£hL?Z>m^ pUB110^pHY3 0 0PLKfW^> *JS®&}i£ 
t-tZWiS. PUC18, pUC19, pBR3 2 2^lipHY3 0 0 PLK 

[0 0 2 6] 

7Xh& zt>tf^> xl/^ hu^U-i/nym^^m^^X^fo ^.t 

©^7Aifti, Escherichia c o 1 i dzBM) ^©^Al^'ffi 
IS* Streptomyces M (Mlffi) > Saccharomyce s | ( 
MM) , Aspergillus ! (#fc?) ^©XM^W ktlS, 
[0 0 2 7] 

t}mi&*m^xmm&$kftTxigm-tni££\<\ hxm^^mmm^^. 
-mw&jjmiz£^xBm<DfrM^mmzft)<\ mmnm, mmmm. ^n^c 
i ^^m^mm^m^m^^n^x^^o 

[0 0 2 8] 

**< bT#e>tb-&^T;p*u-fe;i/^-if©*jg^p hi±. mriitiv-zji 

9-1fCDffi£tJ=kig<, ftb<(t pH9. 0~9. 5, i^SKlipH 
9. 5 — 10. OtT*iU7;i/*'Jf}Ci/7hbtV>§=b0t^5 o <*e>sc^M7 
^^U-fe^^-ifCDSjiM^pH^©^^^ $m (0 0 13) iz^ht=.m 

[0 0 2 9] 

hmm i Egi-237 ^m^<D^m 

E g 1 - 2 3 7 ©iH^T^W*. ®ElCM^S5t*W^$tlTVN^Ce 1 K<DM 
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D-1D, XPLOREMPROCHECK^D^MCfc'J^ofea r&V^ 

, ftbtifcim*&Kju-7m&ft<t>-'B<DT§ swt (3 5 7#yj 3 

bfco ' ^M^c^^MK: ^ti^ti^lMtA^-fv- i> 2&tf3 ( 

-4 (IB#I##6) £fflv^ 0 75->-^U S/>-79 — >3£JM£AtC;feV*T 
}«DNAi:lTpHY3 0 0 P L KtptCSHfc*. £>*l£:E g 1 - 2 3 7*t&^ 

>gg#M»ACtt»£!DNAfc:pHY3 0 0 P L K e>;ft£:7^-> - ^ 

U J/>-77->IM^7^^ K&MV>fc„ ®1DNA^7^4 
FO. 5/iL(10ng), ^#l#AJB^:7>f^-2 0 # L (UM) , 7>^-fe 



0 mM l/**- K3 U ^t(dNTP)It8/iL, P y r o b e s 
t_DNA3KU *^-i£0. 5/tL(2. 5 units. # #9);RlW8M'rt*>* 
39. 5 n L&M-n-bfc^ gene amp PCR system9 7 0 0 ( 

ffiffe, 9 4X3 1#W, 6 01Cim 7 2X31. (30t>f^^) M7 

2TC3#raT?ffofe. ff&tlfePCRlH&GFX PCR DNA a n d g e 

1 band purification kit (77^YA77^^7) 7? 
«(4 3. 5#L), 5. 5 h(D 1 OffiF«JK<Z>U >SMfeB««ifcfctf P o 
lynucleotide kinasel/tL(10units) 3 7 
X3*ClB*ray>»ft£ji&&f^fc«, WSSbfc. y>MS3*lfcP.CRS*2 5 
>tt LiC. F^2/iL(20n g). 1 OfgilOPCRMlfH 0 
A L, 10 mM d'NTPH8/tL, Pyrobe s t DNA/K'J 
ML(5units )WHfc-f *>7K5 4 fi L SI-nLfct, PCR^Mfofco S 

9 4t2»iltt, 9 4T)im 5 8X5 1^IW, 7 2X3 645- 
m (3 O^M" Xtf 7 2X3 1 2#|ST?*Tofc. P C RMj&flfcm 

(43. 5/tD, 5. s nT J a>iommm<Dvym4bmmm&R.Tfixvx9i' 



— 2 0 ai L (1 jtiM) . 1 OiiS<DPCRfflIfH OnL, 1 
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a-^K**- if 1 AL(10unit s)fcfl|ia., 3 7 XI X' 1 HM U >WtitRJ& £ 
tfofe 0 x4ty-^j5fc«K:j:yiajR3tlifel 0 W L©DNA^S:1 i g a t i 
on kit ver. 2 (##9) £JS^T 1 6 1 8 ftm^J Jf- S>a >R 

*&&frv\ gB^Lfct, Ma:*^-^t*«K:J:yDNAa*S:iaJRLfe. 
[0 0 3 0 ] 

mmm 2 

«t« 1 •PtffeftfeDN AjWKS g L tMv^T B a c i 1 1 u s subtj 
.L±JL I SW1 2 1 4»IC»AUr*JWs«»«#b^ (Chang and Cohen.M 
ol. Gen. Gent. ,168,111,1979) . - <Z>2f&fC J: Vn*>*l&7U h 7*7* V &tr h 
9"!NfSMJ> (15/tg/mL, Sr#tfDM3#^3c^[0. 8% 

(w/v) (mytmm) , o. 3M ^^-thy^e^t, o. 

5% A^;iT^~M (r^73) , 0. 5% ^rx^^ 0. 35% 
KH 2 P0 4 , 0. 15%K 2 HP0 4 , 0. 5% ^a-^, 0. 4%M 
gCl 2 -6H 2 CX 0. 0 1%«i7;^>>(i/^7) % 0. 5% CM 

c (BWm^) . o. 005% hVrtyfji- Jkx$y$ smmffi. ( 

^^->10/tg/mL)]±lciftU 3 0°C^7 2«tbt 

fc^hr^-f (l 5Ag/mL) $:^^7KU^y h>igife (3% sK U 

^^h>S, 3% 0. 5% &&:n** (f^MHI) , 0. 1% 

0. 1% KH 2 P0 4 , 0. 0 2% MgS0 4 • 7H 2 0) T% 
3 0X3, lSTO^^t^ Mm ^ micro prep plasm 

id purification kit (77i/tA7 7^7^7) {Cj; *J ^ 

vmmmmommz. 3 7 7dna^-^i^- (r^>r ka^^^a 

[0 0 3 1] 
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?§£gB. subtilis I SW1 2 1 4ffi<Dl%miZ. 3% tfV^b 

y s (B*9Smm , o. 5% &0gx*x, o. 0 5% BWx**, o. 1% 

KH 2 P0 4 , 0. 02 %Mg S0 4 • 7H £ 0 % h 51*>f * U > (15/« 
g/mL) &Z>*5% ^;bh-X£-^£:igi&£Mv\T, 3 Ott 7 2l|Flf!o 

fee 

#lt^ Mfls & b fcM JH. ;i/ - ^mmmmib r^-y-^vt/y-r^-y 

©•fe;i/^-1??Sffi*&3 6 8 0 OU/L, 77->-tXf$;>-77->©?S 
'l£*&3 4 7 0 OU/LW77->-7;i/¥->-77->0fSftI(i3 2 4 
OOU/Lt^ofc, 
[0 0 3 2] 

^ -fe;i/^ 3, 5-^-hntijf;i/i (dn s) ^tci 'JIf 

SP*>, 0. 2mL0O. 5M ^'J '»-7fcSftt b 'J >?Aiif I (pH9. 
0), 0. 4mL<D2. 5% (w/v) #;i/3j?3f ^)V±JVU -X (A 0 1 M 
C ; H*mW . 0. 3mL©ii>ft>^e,^OT{C0. 1 mLODjg^iC 
#^Lfc^^S:in^4 0°C. 2 0#|f5KJ&2i±£^ lmLC^-hDt'jf 

^EftttiB (o. 5% i?-bnt'jf^i, 3 0% n^>>x;i/S. 1. 6% # 

tf»T»A7^U 4 mL(Z>B$U;f >7fc£;&|I;L 5 3 5 n mCfctf -BUfcWfclll* bl^ 

(1U) te, ±8aS/S^#TJcfev^T l«ci /*mo lco^n- 
[0 0 3 3] 

MSl^i2;i/^— M^-zf^MW^m±mWL^m,^ytyi^\zx 1 o^tc^mu 

fe^> iomM bv^mmmmm (phs. o) wml^deae 

h3A-;i/ (3ftV-) (2. 5cmX5cm) KSMIUfc,, MHtfftT*:* 
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LT^m^tlfeo Bt&iftlttt, BS^ttiftJR (PM10, ^UJKT) SrEV^flo 

fee 

[0 0 3 4] 

4 ©*& < mm b t# e> ti fcmm a * ;i/ ^ - - ?&&tt<z>*m*& & 

JBWt, lilSlSpH^fe, yji/^-*ifttM;9A«i* (pH8. 
2 — 10. 9) &MVxT«»£/£pH&W^fc$ifJk M^^M-fe^^-ifCD 
©Ji^J^pHli, pH9. 0T?&£<Z){C*fU 77->-^'Ji/>-75->f 

M^©-fe;i/^--^©*jiM^P pHioiiip Hi-y Mey;i/#UMi 

}C^7bt53t^Jo& (01) . 77->-tXfi/'>-77->! 



S6ICPH8-. 8^?,pH9. 9©?gffii*ftjgpH9. BTOittSl 

oo%i:b^, mMUQ 5%«±tit;i/7-€^77->-^Ji/>-7 

^->^MftJCifc^<^oTV>^3il%)i{Hlo^ (02, 3) □ 
[0 0 3 5] 

m&mn^mTJvjjvtfr^^mt. wif©pH (phio. 5#ja) tc 

[0 0 3 6] 



SEQUENCE LISTING 



<110> KAO CORPORATION 



<120> Mutant alkali Cellulase 



<130> P01991404 



1 3 
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<160> 6 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 824 
<212> PRT 

<213> Bacillus sp.KSM-S237 
<400>-l 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu lie Ser Ser lie Leu He 

15 10 15 

Leu Val Leu Leu Leu Ser Leu Phe Pro Ala Ala Leu Ala Ala Glu Gly 



Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 

35 40 45 

Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 

50 55 60 

Gin Met Thr Leu Val Asp Gin His Gly Glu Lys He Gin Leu Arg Gly 
65 70 75 80 

Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu He Leu Asn Asp Asn 



Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met lie Arg Leu 

100 105 110 

Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro Glu Leu He 

115 120 125 

Lys Gin Arg Val He Asp Gly He Glu Leu Ala He Glu Asn Asp Met 

130 135 140 

Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 



20 



25 



30 



85 



90 



95 
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145 150 155 160 

Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu lie Ala Ala Leu 

- 7 165 170 175 

Tyr Pro Asn Asn Pro His He lie Tyr Glu Leu Ala Asn Glu Pro Ser 

180 185 190 

Ser Asn Asn Asn Gly Gly Ala Gly He Pro Asn Asn Glu Glu Gly Trp 

195 200 205 

Lys Ala Val Lys Glu Tyr Ala Asp Pro He Val Glu Met Leu Arg Lys 

210 215 220 

Ser Gly Asn Ala Asp Asp Asn He He lie Val Gly Ser Pro Asn Trp 
225 230 235 240 

Ser Gin Arg Pro Asp Leu Ala Ala Asp Asn Pro He Asp Asp His His 

245 250 255 

Thr Met Tyr Thr Val His Phe Tyr Thr Gly Ser His Ala Ala Ser Thr 

260 265 270 

Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 

275 280 285 

Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 

290 295 300 

Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro Tyr Phe Asp 
305 310 315 320 

Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn He Ser Trp 

325 330 335 

Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 

340 345 350 

Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp Pro Gly Pro 

355 360 365 

Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 
370 375 380 
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Arg Ala Arg lie Lys Gly Val Asn Tyr Glu Pro lie Asp Arg Thr Lys 
385 390 395 400 

Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 

405 410 415 

Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu lie Ala Val Asp Asn 

420 425 430 

Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser Asn Asp Val 

435 440 445 

Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala Asn Gly Trp 

450 455 460 

Gly Lys Ser Val Asp He Leu Gly Ala Glu Lys Leu Thr Met Asp Val 
465 470 475 480 

He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala He Pro Gin Ser 

485 490 495 

Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg Val Asn Ala 

500 505 510 

Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala Gly Leu Thr 

515 520 525 

He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn He Ala Phe His Glu 

530 535 540 

Glu Asp Asn Asn Met Asn Asn He He Leu Phe Val Gly Thr Asp Ala 
545 550 555 560 

Ala Asp Val lie Tyr Leu Asp Asn lie Lys Val He Gly Thr Glu Val 

565 570 575 

Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 

580 585 590 

Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 

595 600 605 

Gly Val Lys Thr Ala Leu Thr lie Glu Glu Ala Asn Gly Ser Asn Ala 
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610 615 620 

Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 
625 630 635 640 

Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 

645 650 655 

Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 

660 665 670 

Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 

675 680 685 

Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 

690 695 700 

Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
705 710 715 720 

He Asn Val Arg Asp He Thr Asn lie Gin Asp Asp Thr Leu Leu Arg 

725 730 735 

Asn Met Met lie He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 

740 745 750 . 

Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 

755 760 765 

Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 

770 775 780 

Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
785 790 795 800 

Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 

805 810 815 

Val Lys Asn Glu Ala Lys Lys Lys 
820 
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<210> 2 
<211> 2475 
<212> DNA 

<213> Bacillus sp.KSM-S237 

<220> 

<221> CDS 

<222> (1)..(2475) 

<400> 2 

atg atg tta aga aag aaa aca aag cag ttg att tct tec att ctt att 48 

Met Met Leu Arg Lys Lys Thr Lys Gin Leu He Ser Ser lie Leu He 
15 10 15 

tta gtt tta ctt eta tct tta ttt ccg gca get ctt gca gca gaa gga 96 
Leu Val Leu Leu Leu Ser Leu Phe Pro Ala Ala Leu Ala Ala Glu Gly 

20 25 30 

aac act cgt gaa gac aat ttt aaa cat tta tta ggt aat gac aat gtt 144 
Asn Thr Arg Glu Asp Asn Phe Lys His Leu Leu Gly Asn Asp Asn Val 

35 40 45 

aaa cgc cct tct gag get ggc gca tta caa tta caa gaa gtc gat gga 192 
Lys Arg Pro Ser Glu Ala Gly Ala Leu Gin Leu Gin Glu Val Asp Gly 
50 55 60 

caa atg aca tta gta gat caa cat gga gaa aaa att caa tta cgt gga 240 
Gin Met Thr Leu Val Asp Gin His Gly Glu Lys lie Gin Leu Arg Gly 
65 70 75 80 
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atg agt aca cac gga tta cag tgg ttt cct gag ate ttg aat gat aac 288 
Met Ser Thr His Gly Leu Gin Trp Phe Pro Glu lie Leu Asn Asp Asn 
85 90 95 



gca tac aaa get ctt tct aac gat tgg gat tec aat atg att cgt ctt 336 
Ala Tyr Lys Ala Leu Ser Asn Asp Trp Asp Ser Asn Met He Arg Leu 
100 105 110 



get atg tat gta ggt gaa aat ggg tac get aca aac cct gag tta ate 384 
Ala Met Tyr Val Gly Glu Asn Gly Tyr Ala Thr Asn Pro Glu Leu lie 

115 120 125 

.? 

aaa caa aga gtg att gat gga att gag tta gcg att gaa aat gac atg 432 
Lys Gin Arg Val lie Asp Gly He Glu Leu Ala He Glu Asn Asp Met 

130 135 140 

tat gtt att gtt gac tgg cat gtt cat gcg cca ggt gat cct aga gat 480 
Tyr Val He Val Asp Trp His Val His Ala Pro Gly Asp Pro Arg Asp 
145 150 155 160 



cct gtt tat gca ggt get aaa gat ttc ttt aga gaa att gca get tta 528 
Pro Val Tyr Ala Gly Ala Lys Asp Phe Phe Arg Glu lie Ala Ala Leu 
165 170 175 

tac cct aat aat cca cac att att tat gag tta gcg aat gag ccg agt 576 
Tyr Pro Asn Asn Pro His lie He Tyr Glu Leu Ala Asn Glu Pro Ser 
180 185 190 
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agt aat aat aat ggt gga gca ggg att ccg aat aac gaa gaa ggt tgg 624 
Ser Asn Asn Asn Gly Gly Ala Gly lie Pro Asn Asn Glu Glu Gly Trp 

195 200 205. 



aaa gcg gta aaa gaa tat get gat cca att gta gaa atg tta cgt aaa 672 
Lys Ala Val Lys Glu Tyr Ala Asp Pro lie Val Glu Met Leu Arg Lys 

210 215 220 



age ggt aat gca gat gac aac att ate 
Ser Gly Asn Ala Asp Asp Asn lie lie 

225 230 

agt cag cgt ccg gac tta gca get gat 
Ser Gin Arg Pro Asp Leu Ala Ala Asp 

245 

aca atg tat act gtt cac ttc tac act 
Thr Met Tyr Thr Val His Phe Tyr Thr 

260 265 



att gtt ggt agt cca aac tgg 720 
lie Val Gly Ser Pro Asn Trp 

235 240 

aat cca att gat gat cac cat 768 
Asn Pro lie Asp Asp His His 

250 255 

ggt tea cat get get tea act 816 
Gly Ser His Ala Ala Ser Thr 

270 



gaa age tat ccg tct gaa act cct aac tct gaa aga gga aac gta atg 864 
Glu Ser Tyr Pro Ser Glu Thr Pro Asn Ser Glu Arg Gly Asn Val Met 

275 280 285 

agt aac act cgt tat gcg tta gaa aac gga gta gcg gta ttt gca aca 912 
Ser Asn Thr Arg Tyr Ala Leu Glu Asn Gly Val Ala Val Phe Ala Thr 
290 295 300 

gag tgg gga acg agt caa get agt gga gac ggt ggt cct tac ttt gat 960 
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Glu Trp Gly Thr Ser Gin Ala Ser Gly Asp Gly Gly Pro Tyr Phe Asp 

305 310 315 320 

gaa gca gat gta tgg att gaa ttt tta aat gaa aac aac att age tgg 1008 
Glu Ala Asp Val Trp He Glu Phe Leu Asn Glu Asn Asn lie Ser Trp 

325 330 335 

get aac tgg tct tta acg aat aaa aat gaa gta tct ggt gca ttt aca 1056 
Ala Asn Trp Ser Leu Thr Asn Lys Asn Glu Val Ser Gly Ala Phe Thr 

340 345 350 

cca ttc gag tta ggt aag tct aac gca acc aat ctt gac cca ggt cca 1104 
Pro Phe Glu Leu Gly Lys Ser Asn Ala Thr Asn Leu Asp Pro Gly Pro 

355 360 365 

gat cat gtg tgg gca cca gaa gaa tta agt ctt tct gga gaa tat gta 1152 
Asp His Val Trp Ala Pro Glu Glu Leu Ser Leu Ser Gly Glu Tyr Val 

370 375 380 

cgt get cgt att aaa ggt gtg aac tat gag cca ate gac cgt aca aaa 1200 
Arg Ala Arg He Lys Gly Val Asn Tyr Glu Pro He Asp Arg Thr Lys 

385 390 395 400 

tac acg aaa gta ctt tgg gac ttt aat gat gga acg aag caa gga ttt 1248 
Tyr Thr Lys Val Leu Trp Asp Phe Asn Asp Gly Thr Lys Gin Gly Phe 
405 410 415 

gga gtg aat teg gat tct cca aat aaa gaa ctt att gca gtt gat aat 1296 
Gly Val Asn Ser Asp Ser Pro Asn Lys Glu Leu He Ala Val Asp Asn 
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420 425 430 

gaa aac aac act ttg aaa gtt teg gga tta gat gta agt aac gat gtt 1344 
Glu Asn Asn Thr Leu Lys Val Ser Gly Leu Asp Val Ser Asn Asp Val 

435 440 445 

tea gat ggc aac ttc tgg get aat get cgt ctt tct gee aac ggt tgg 1392 
Ser Asp Gly Asn Phe Trp Ala Asn Ala Arg Leu Ser Ala Asn Gly Trp 
450 455 460 

gga aaa agt gtt gat att tta ggt get gag aag ctt aca atg gat gtt 1440 
Gly Lys Ser Val Asp lie Leu Gly Ala Glu Lys Leu Thr Met Asp Val 
465 470 475 480 

att gtt gat gaa cca acg acg gta get att gcg gcg att cca caa agt 
He Val Asp Glu Pro Thr Thr Val Ala He Ala Ala lie Pro Gin Ser 

485 490 495 

agt aaa agt gga tgg gca aat cca gag cgt get gtt cga gtg aac gcg 
Ser Lys Ser Gly Trp Ala Asn Pro Glu Arg Ala Val Arg Val Asn Ala 
500 505 510 

gaa gat ttt gtc cag caa acg gac ggt aag tat aaa get gga tta aca 1584 
Glu Asp Phe Val Gin Gin Thr Asp Gly Lys Tyr Lys Ala Gly Leu Thr 

515 520 525 

att aca gga gaa gat get cct aac eta aaa aat ate get ttt cat gaa 1632 
He Thr Gly Glu Asp Ala Pro Asn Leu Lys Asn lie Ala Phe His Glu 
530 535 540 
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gaa gat aac aat atg aac aac ate att ctg ttc gtg gga act gat gca 1680 
Glu Asp Asn Asn Met Asn Asn lie He Leu Phe Val Gly Thr Asp Ala 

545 550 555 560 

get gac gtt att tac tta gat aac att aaa gta att gga aca gaa gtt 1728 
Ala Asp Val He Tyr Leu Asp Asn He Lys Val lie Gly Thr Glu Val 

565 570 575 

gaa att cca gtt gtt cat gat cca aaa gga gaa get gtt ctt cct tct 1776 
Glu He Pro Val Val His Asp Pro Lys Gly Glu Ala Val Leu Pro Ser 
580 585 590 

gtt ttt gaa gac ggt aca cgt caa ggt tgg gac tgg get gga gag tct 1824 
Val Phe Glu Asp Gly Thr Arg Gin Gly Trp Asp Trp Ala Gly Glu Ser 

595 600 605 

ggt gtg aaa aca get tta aca att gaa gaa gca aac ggt tct aac gcg 1872 
Gly Val Lys Thr Ala Leu Thr He Glu Glu Ala Asn Gly Ser Asn Ala 
610 615 620 

tta tea tgg gaa ttt gga tat cca gaa gta aaa cct agt gat aac tgg 1920 
Leu Ser Trp Glu Phe Gly Tyr Pro Glu Val Lys Pro Ser Asp Asn Trp 

625 630 635 640 

gca aca get cca cgt tta gat ttc tgg aaa tct gac ttg gtt cgc ggt 1968 
Ala Thr Ala Pro Arg Leu Asp Phe Trp Lys Ser Asp Leu Val Arg Gly 
645 650 655 
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gag aat gat tat gta get ttt gat ttc tat eta gat cca gtt cgt gca 2016 
Glu Asn Asp Tyr Val Ala Phe Asp Phe Tyr Leu Asp Pro Val Arg Ala 
660 665 670 

aca gaa ggc gca atg aat ate aat tta gta ttc cag cca cct act aac 2064 
Thr Glu Gly Ala Met Asn He Asn Leu Val Phe Gin Pro Pro Thr Asn 

675 680 685 

ggg tat tgg gta caa gca cca aaa acg tat acg att aac ttt gat gaa 2112 
Gly Tyr Trp Val Gin Ala Pro Lys Thr Tyr Thr He Asn Phe Asp Glu 
690 695 700 

tta gag gaa gcg aat caa gta aat ggt tta tat cac tat gaa gtg aaa 2160 
Leu Glu Glu Ala Asn Gin Val Asn Gly Leu Tyr His Tyr Glu Val Lys 
705 710 715 720 

att aac gta aga gat att aca aac att caa gat gac acg tta eta cgt 2208 
He Asn Val Arg Asp lie Thr Asn He Gin Asp Asp Thr Leu Leu Arg 

725 730 735 

aac atg atg ate att ttt gca gat gta gaa agt gac ttt gca ggg aga 2256 
Asn Met Met He He Phe Ala Asp Val Glu Ser Asp Phe Ala Gly Arg 
740 745 750 

gtc ttt gta gat aat gtt cgt ttt gag ggg get get act act gag ccg 2304 
Val Phe Val Asp Asn Val Arg Phe Glu Gly Ala Ala Thr Thr Glu Pro 
755 760 765 

gtt gaa cca gag cca gtt gat cct ggc gaa gag acg cca cct gtc gat 2352 
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Val Glu Pro Glu Pro Val Asp Pro Gly Glu Glu Thr Pro Pro Val Asp 

770 775 780 

gag aag gaa gcg aaa aaa gaa caa aaa gaa gca gag aaa gaa gag aaa 2400 
Glu Lys Glu Ala Lys Lys Glu Gin Lys Glu Ala Glu Lys Glu Glu Lys 
785 790 795 800 

gaa gca gta aaa gaa gaa aag aaa gaa get aaa gaa gaa aag aaa gca 
Glu Ala Val Lys Glu Glu Lys Lys Glu Ala Lys Glu Glu Lys Lys Ala 
805 810 815 

gtc aaa aat gag get aag aaa aaa taa 
Val Lys Asn Glu Ala Lys Lys Lys 
820 

<210> 3 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<400> 3 

gtgeatttae accattcgag ttagctggcg caaatcttga cccaggtcca gate 54 



<210> 4 
<211> 34 
<212> DNA 

<213> Artificial Sequence 



2448 



2475 
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<400> 4 

ccattcgagt tagctcacgc aaatcttgac ccag 34 

<210> 5 
<211> 34 
<212> DNA 

<213> Artificial Sequence 
<400> 5 

ccattcgagt tagctcgtgc aaatcttgac ccag 34 

<210> 6 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<400> 6 

caataacatc cattgtaagc ttctcagca.c c 31 
[Ell] 

[02] 

[03] 
[04] 
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[01] 



Bgl-237 lsMMLRKKTTKQLISSILILVLU^LFPAAIJU^EGNTO 90 

Egl-1139 1 : MMUIKKTKQLISSILILVLLI^LPPTAIJUIEGNT 90 
Egl-64 1 1 MMIiPJCKTKQLISSILILVLLI«SLPPTAIAAEGNTREDNFKHLLGNDfrVKRPS 90 

Egl-N131b 1 : MMLRKKTKQLGR PAQA- -EGOTP^NP101LL(^NViaiPSBAGAI^LQEVDGQKTLVDQHGEKIQLR 76 

********** * ... .************************************************************ 

Bgl-237 9 1 1 EI LND^Y1CALSNDWDSNMIRI*AMYVGENGYATNPEL IKQRVI DGIEL AZENDKWIVDWHVHAPGDPRDPVY AGAKDPPREI AALYPNN 180 
Egl- 1139 91 1 EILNDNAYKAkANDWESNMIRLAMYVGENGYASNPELIKSRV 180 
Egl-64 91 : EILNDNAYKALANDWE5NMIRI*AMYVGENGY^ 180 

Bgl-M131b 77 : EILNDhttYKALSNDWDSNMIRIAMYVGENGHATNPELIK^ 166 
*********** *** **************.* ****** *** ** ***************************** **** ******** 

Egl-237 181:PH^iyEJJUffiPSSNNNGGAGIPNNEEG»nCAVKEYADPIVEMLRKSGMA^ 270 
Egl-1139 181 x PRII YEIJ^PSSNNNGGAGIPNNEEGTOtAVK^ADPrVEMLRDSGNADDNIIIVGSPNWSQRPDLAM 270 
Egl-64 181 : PHI I YEIAHEPSSNNKGGAGIPNNEEGHIIAVKEyADPlVEMLRDSGNADDNI IIVGSPNWS<}RPDLAADNPIDDHHTMYTVHFYTGSHAA 270 
Egl-N131b 167 s PHIIYEI±ANEPSSNNNGGAGIPNNEEGVntAVKEYADPI\^MLR 256 
**************************** **********.*** ********************************************** 

Egl - 23 7 27 1 : STESYP SETPNSERGIfVMShPKlYALENGVAVFATEYrcTSQ 360 
Egl-1139 271»CTESYPPETPNSERGNVMSin!RYALENGVAVPATEWGTS0ANGDGCT 360 
Egl-64 271 x STESYPPETPNSERGNVMSNTRYALENGraVFATEWGTSQANGDGGPYTO 360 
Bgl-Nl&b 257 : STESYPPETPNSERGNVMSNTRYALENGVAVFATEWGTSQANGDGGPYPDEADVWIEF 346 
****** . **********************************. ************************************************ 

Egl-237 361: ATNLDPGPDHVWAPEELSItSGEYVRARIKGVNYEP IDRTKYTKVLVTOPNDGTKQGPGVNSDSPNKEL IAVDNEKNTLKVSGLDVSNDVSD 450 
Egl-1139 361 x ATSLDPGPDQVWVPEELSLSGEYVRARIKGVNYB^ IDRTKYTKVLHDPWDGTKQGP 449 
Egl-64 361xATSt©PGPDQVWVPEE£SLSGEYVRARIKGVNYBPIDRTKYT^ 449 
Egl -Nl 3 lb 347s ATSLDPGPDQVWVPEELSLSGEYVRARIKGVNYEPIIJRTKYT^ 436 
** ****** ,**.********************************************** *** * ** **** ***** 

Egl-23 7 451 1 GMPWAHARLSAMGWGKSVDILGAEECLTMDVIVDEPTTVAIAA 540 

Egl-1139 450 : GNYWANARLSADGWGKSVDILGAEKLTMDNTOTDEPT^ 538 

Egl-64 450:GMYWANARLSADGWGKSVDILGAEKLTHDVIVDEPT^ 538 

Egl-N131b 437:GNFWANARLSANGWGKSVDILGABKLTMDVIVDE*^^ 526 

** ******** ************************** ****** ****** ** * * ** ***• * *.*..* 

Egl-237 541:AFHEEDNNMlOTII.PVGTDAADVIYraNIKVIG 630 

Egl-1139 539 1 AMHAENNNINNIILFVGTEGADVIYl^NIKVIGTEVEIPVV 628 

Egl-64 539:AHHAENNNINNIILFVGTEGADVIYIJ>NIKVIGTEVEIPVVRT>PKGBAVLP 628 

Egl-N131b 527 : AMHAENYTINNIIt.FVGTEGADVIYIJ>TIKV^ 616 
*.*.*. . . .*********. .A******.*****.******************************************************** 

Bgl-237 631 : YPEVKPSDNWATAPRIiDFWKSDLVRGENDYVAFDFYLDPVRA^ 720 

Egl- 1139 629 x YPEVKPSDNWATAPRLDFWKSDLVRGENDYVTFDF^DPVRAT^ 718 

Egl- 64 629 : YPEVKPSDNWATAPPOJ5FWKSDLVRGENDYVTFDPYLDPVPJVTEGAMNINI.VFQ 7 18 

Bgl-N131b 617 : YPEVKPSDNWATAPRIJ>FV^DLVRGENDYVTPDFYLDPVRATEGAMNINLWQPPTNGYW 706 

Egl- 237 7 21 : IHVRDITNIQDDTLI.RNMMIIFADVESDFAGRVPTO 610 

Egl- 1139 7 19 1 IKVRDITIttQDDTIJJlNMraiFADVESDFAGRVP^ & °° 

Egl- 64 719: IMVRDITNIQDDTLLRNMMI IPADVESDPAGRVFVDNVRPEGAATTEPVEPEPVDPGEETPPVDEKEAKKEQKEAEKE^ 808 
Bgl-N131b 707 x INVRDITNIQ0DTI*I*RNMMIIFADVESDFAGRVFVDKVRFEGAATTEPVEPEPVDPG 796 
*********************************************************************.*********** 

Egl-237 811xKE£KKAVKNEAKKK fl 24 

Egl-1139 801: 80X 

Egl-64 809 : KEEKKAIKNEATKK 622 

Egl-H131b 79 7 : KEEKKAIKNEATKK 810 
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